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(54) ELBOW WITH INTERNAL ASSEMBLY SYSTEM

(57) An elbow with an internal assembly system that
includes an elbow body, a cable connection, a first tap,
a second tap, a mid-section, a rotating nut and an axial
bore. The cable connection adapted to receive a cable
having a cable connector, the first tap adapted to receive
a first interface device with a threaded stud and the sec-
ond tap adapted to receive a second interface device.

The rotating nut is located in the mid-section and has a
threaded bore in communication with the first tap and an
opposing closed end with a keyed opening for receiving
a tool. The tool is inserted through the axial bore and into
the keyed opening to rotate the rotating nut to secure the
threaded stud in the rotating nut and secure the cable
connector in place.
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Description

[0001] This application claims priority from provisional
application Serial No. 62/017,531, filed on June 26, 2014,
which is incorporated herein in its entirety.

FIELD OF THE INVENTION

[0002] The present invention is an elbow with an inter-
nal assembly system for connecting the elbow to a bush-
ing. In particular, the present invention relates to a re-
ducing elbow wherein the internal assembly system in-
cludes a rotating nut for internal connection of an inter-
face device.

BACKGROUND OF INVENTION

[0003] When a reducing tap is connected to a prior art
600 amp high voltage elbow, a spanner wrench is used
to rotate the reducing tap onto a threaded stud inside the
elbow. The reducing tap is coated in hardened epoxy that
can crack or break when the wrench is attached to the
reducing tap and force is applied. Typically, a torque
wrench is coupled to a short spanner wrench. Due to the
added distance from the center of the reducing tap to the
square drive on the spanner wrench, additional stress is
applied to the epoxy covering the reducing tap. In the
past, one way to avoid damage to the epoxy coating was
to reduce the tightening torque (see FIG. 1).
[0004] FIG. 1 shows a prior art 600 amp reducing elbow
assembly that includes a 600 amp elbow A, a 600 amp
bushing B and a 600 to 200 (600/200) amp reducing
bushing C. The 600 amp bushing B has a threaded stud
D connected to the end that connects to the elbow A.
The 600 amp bushing B is inserted into one tap E of the
elbow A and the 600/200 amp reducing bushing C is in-
serted into the opposing tap F of the elbow A. In order to
secure the two bushings in the elbow A, the 600/200 amp
reducing bushing C is rotated onto the threaded stud D
using a spanner wrench G that fits around the outside of
the 600/200 amp reducing bushing C. A torque wrench
H can then be attached to the spanner wrench G to rotate
the 600/200 amp reducing bushing C to the required
torque.
[0005] The drawbacks to the elbow assembly shown
in FIG. 1 include the overall dimensions of the assembly,
the potential damage to the epoxy-coated reducing bush-
ing that may be caused by the spanner wrench and the
difficulty of applying the exact torque required to ensure
a proper connection. Accordingly, there is a need for a
600 amp elbow with a 200/600 amp reducing tap that
does not require the tap to be rotated when connected
to the elbow.

SUMMARY OF THE INVENTION

[0006] In accordance with the present invention, an el-
bow with an internal assembly system is provided. The

elbow with an internal assembly system comprises, con-
sists of or consists essentially of an elbow body, a cable
connection, a first tap, a second tap, a rotating nut and
an axial bore. The elbow body is preferably made of an
elastomer material and has a mid-section and a longitu-
dinal axis extending between the opposing first and sec-
ond taps. The cable connection is located at the mid-
section and it is adapted to receive a cable having a cable
connector. Preferably, the cable connector is a ring or
spade connector. The first tap has a passage adapted
to receive a distal end of a first interface device and,
preferably, the distal end has a threaded stud. The sec-
ond tap has a female contact adapted to receive a second
interface device. Preferably, the first interface device is
a 600 amp deadbreak interface and the second interface
device 200 amp deadbreak interface. The cable connec-
tor has an opening that is aligned with the longitudinal
axis, and wherein the threaded stud of the first interface
device is adapted to pass through the cable connector
opening into the threaded bore of the rotating nut.
[0007] The rotating nut is located in the mid-section of
the elbow and has a threaded bore in communication
with the passage in the first tap and an opposing closed
end with a keyed opening configured for receiving a tool.
The rotating nut is captured or retained in the elbow by
a housing, preferably, an electrically conductive metal
housing that is preferably made of copper. The axial bore
extends from the keyed opening of the rotating nut to the
female contact of the second tap. The tool is inserted
through the axial bore and into the keyed opening to ro-
tate the rotating nut in order to secure the threaded stud
in the rotating nut. Preferably, the keyed opening is a hex
broach configured to receive a hex tool. However, the
use of similar tools and keyed openings in the rotating
nut are within the scope of the invention. Tightening the
threaded stud in the rotating nut also secures the cable
connector in the elbow body. The tool is then withdrawn
from the axial bore and the second interface device is
connected to the female contact of the second tap. The
electrically conductive metal housing of the rotating nut
is in electrical contact with the cable connector after the
rotating nut is secured to the threaded stud.

BRIEF DESCRIPTION OF THE FIGURES

[0008] The preferred embodiments of the elbow with
internal assembly system of the present invention, as
well as other objects, features and advantages of this
invention, will be apparent from the accompanying draw-
ings wherein:

FIG. 1 is an exploded side view of a prior art elbow
connected to a reducing bushing and a bushing us-
ing a wrench to rotate the reducing bushing.

FIG. 2 is a sectional side view of a first embodiment
of the elbow with an internal assembly system of the
present invention showing a cable prior to insertion
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in the elbow.

FIG. 3 is a sectional side view of the elbow with the
internal assembly system shown in FIG. 2 with the
cable inserted in the elbow and a detail of the internal
assembly system shown in FIG. 5.

FIG. 4 is a sectional side view of the elbow with the
internal assembly system shown in FIG. 3 with the
cable inserted in the elbow.

FIG. 5 is a detail of the internal assembly system
shown in FIG. 3.

DETAILED DESCRIPTION OF THE INVENTION

[0009] The present invention is an elbow with an inter-
nal assembly system that solves the problem of damag-
ing the epoxy coating on a reducing tap by providing a
600 amp high voltage elbow with an integral reducing tap
and an internal rotating nut. The rotating nut is provided
so that a hex wrench can be used to attach the assembly
to a 600 amp bushing inserted into the tap of the elbow
opposite the reducing tap. The connection of the 600
amp bushing to the elbow is done inside the elbow
through the reducing tap so that reducing tap does not
have to be rotated.
[0010] The elbow with internal assembly system pro-
vides several benefits, including: a one piece construc-
tion that eliminates the need for a reducing bushing. The
one piece construction also reduces the overall dimen-
sions of the elbow so that it can be installed in locations
where space is limited. The internal nut for connecting
the elbow to a bushing is rotated (also referred to as
torqued) using a hex assembly tool that passes through
an axial bore in the contact of the reducing tap to engage
the hex bit socket in the rotating nut. The hex assembly
tool is directly connected to the hex bit socket so that a
torque wrench can be used to directly tighten the hex bit
socket. In contrast, to assemble the elbows that are cur-
rently being used, a spanner wrench engages the reduc-
ing bushing and a torque wrench is then attached to the
spanner wrench. This assembly makes it difficult to ac-
curately calculate the torque that is being applied.
[0011] The elbow body has a cable connection on one
side and two opposing taps that are perpendicular to the
cable connection. The cable connection receives a cable
having a cable connector with an opening. The first tap
has a passage that receives the distal end of a first in-
terface device and the second tap has a female contact
with an axial bore that receives a second interface device.
The elbow has a mid-section (also referred to as an in-
termediate section) between the first and second taps
and a longitudinal axis extending between the first and
second taps. The passage in the first tap and the axial
bore in the second tap have the same axes as the lon-
gitudinal axis of the elbow. The passage in the first tap
and the axial bore in the second tap are preferably ta-

pered so that, as they extend from the tap openings into
the midsection of the elbow, the cross-sectional dimen-
sions decrease. The first and second taps can be the
same size (i.e., the amperage rating for the connector)
or they can be different sizes. When the elbow has taps
with different sizes, the elbow acts as a reducing elbow.
For example, the first interface device can be a 600 amp
deadbreak interface and the second interface device can
be 200 amp deadbreak interface.
[0012] A rotating nut is captured in an electrically con-
ductive metal housing located in the mid-section of the
elbow. Preferably, the electrically conductive metal hous-
ing and the rotating nut are made of copper. The first end
of the rotating nut, which is accessible through the pas-
sage in the first tap, has a threaded bore and the second
end, which is accessible through the axial bore in the
second tap, is closed and has a keyed opening, prefer-
ably a hex broach. A tool can be inserted through the
axial bore and into the keyed opening in the rotating nut.
Once inserted in the keyed opening, the tool can be ro-
tated to rotate and tighten the rotating nut onto the first
interface device.
[0013] In a preferred embodiment, a threaded stud is
connected to, or formed as part of, the distal end of the
first interface device. When the first interface device is
installed in the first tap, the threaded stud passes through
the opening in the cable connector and then into the ro-
tating nut. A tool, for example a hex wrench, is inserted
into the second tap and through the axial bore to the
keyed opening in the rotating nut. When a hex wrench is
used, the keyed opening is a fitting formed in the rotating
nut and designed to receive a hex tool. After the tool
engages the keyed opening, the tool is rotated to tighten
the rotating nut onto the threaded stud. A torque wrench
can be used with the tool to apply a predetermined torque.
Once the rotating nut is tightened, the first interface de-
vice and the cable connector are secured in the elbow.
The second interface device is then inserted into the sec-
ond tap of the elbow to complete the installation.
[0014] Preferably, a standard tap and a reducing tap
are integrally formed as part of the elbow, i.e., as one
piece, which eliminates the need for a reducing bushing.
However, the elbow does not have to be used as a re-
ducer and the first and second taps can be the same size
or amperage rating. Inside the elbow is the rotating nut
with a broached or keyed opening on the top that is ac-
cessible through an axial bore that passes through the
upper contact of the reducing tap. As used herein, the
term "broach", "broached hole" or "keyed opening" refers
to an opening or recessed area with a specific configu-
ration in the surface of the nut that is designed to receive
a tool with a corresponding configuration. The tool is in-
serted through the axial bore and into the opening and
used to rotate the nut. In one embodiment, a hex assem-
bly tool, preferably a hex wrench, is inserted through the
axial bore and into a keyed opening in the rotating nut
that is configured to accept the hex wrench. The hex
wrench is used to torque the rotating nut to secure the
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standard bushing in the elbow. A torque wrench can be
attached to the hex assembly tool in order to provide the
correct torque to the internal assembly system. The
shape of the opening (star, slotted or multi-sided) in the
top of the nut and the corresponding shape of the tool
used to rotate the nut are not intended to limit the inven-
tion and any structure formed on the top of the nut that
can be used to engage a tool for rotating the nut is con-
templated by the present invention.
[0015] The cable connection is adapted to receive a
cable so that the cable connector opening is aligned with
the longitudinal axis. The cable connector can be a ring
or spade connector. The threaded stud of the first inter-
face device is adapted to be inserted into the threaded
bore of the rotating nut through the cable connector open-
ing. A hex assembly tool is inserted through the axial
bore and into the hex broach to rotate the rotating nut to
secure the threaded stud in the rotating nut and to secure
the cable connector in place. The hex assembly tool is
then withdrawn from the axial bore and the second inter-
face device is connected to the female contact of the
second tap. The electrically conductive metal housing of
the rotating nut is in electrical contact with the cable con-
nector after the elbow is assembled.
[0016] Referring now to the drawings, FIGs. 2-4 show
a 600/200 amp elbow or elbow body 10 with an internal
assembly system 12. The elbow 10 includes a first tap
14 for a 600 amp interface opposite a second tap 16 for
a 200 amp interface along the longitudinal axis 18 of the
elbow 10. The 600 amp interface and the 200 amp inter-
face are electrically connected by the internal assembly
system 12. A cable connector 20 for receiving a cable 80
is located perpendicular to the longitudinal axis 18. The
cable 80 has a connector 82 at its end and, when the
cable 80 is inserted into the cable connector 20 of the
elbow 10, the opening 84 in the connector 82 is aligned
with the longitudinal axis 18.
[0017] The internal assembly 12 includes a rotating nut
22 that is captured by a copper housing 24. As used
herein, the term "captured" means that the rotating nut
22 is confined inside the housing 24 so that its movement
along the longitudinal axis is limited, but its ability to rotate
inside the housing 24 is not restricted. The rotating nut
22 has a first end 26 with a threaded bore 28 that connects
to a threaded stud 88 on a 600 amp interface 86, such
as a bushing, and an opposing second end 30 with a hex
broach 32 (also referred to herein as a hex bit socket).
The hex broach 32 receives a hex assembly tool 92 that
is used to rotate the rotating nut 22 and connect the 600
amp bushing 86.
[0018] After the cable 80 is inserted into the elbow 10
and the opening 84 in the connector 82 is aligned with
the longitudinal axis 18 of the elbow 10, a 600 amp in-
terface device 86 with a threaded stud 88 on its distal
end 90 is inserted into the 600 amp tap 14 so that the
threaded stud 88 passes through the opening 84 in the
connector 82 and engages the rotating nut 22. The hex
assembly tool 92 is then passed through the axial bore

34 in the 200 amp interface end 16 of the elbow 10 and
the first end 94 of the hex assembly tool 92 engages the
hex broach 32 (i.e., the opening in the top of the rotating
nut 22 that receives the hex tool 92). The second end 96
of the hex assembly tool 92 is connected to a wrench
(not shown), preferably a torque wrench. The hex as-
sembly tool 92 rotates the rotating nut 22 to the required
torque to connect the 600 amp bushing 86 to the elbow
10 and secure the connector 82 in the elbow 10. The hex
assembly tool 92 is then removed and a 200 amp inter-
face device 98, such as a 200 amp deadbreak elbow tap,
can be attached to the second tap 16 of the elbow 10.
[0019] Thus, while there have been described the pre-
ferred embodiments of the present invention, those
skilled in the art will realize that other embodiments can
be made without departing from the spirit of the invention,
and it is intended to include all such further modifications
and changes as come within the true scope of the claims
set forth herein.

Claims

1. An elbow with an internal assembly system compris-
ing:

an elbow body;
a cable connection adapted to receive a cable
having a cable connector;
a first tap having a passage adapted to receive
a distal end of a first interface device, the distal
end having a threaded stud;
a second tap having a female contact adapted
to receive a second interface device,
a mid-section therebetween and a longitudinal
axis extending between the first and second
taps;
a rotating nut located in the mid-section of the
elbow, the rotating nut having a threaded bore
in communication with the passage in the first
tap and an opposing closed end with a keyed
opening configured for receiving a tool; and
an axial bore extending from the keyed opening
of the rotating nut to the female contact of the
second tap,

wherein the tool is inserted through the axial bore
and into the keyed opening to rotate the rotating nut
to secure the threaded stud in the rotating nut and
secure the cable connector in the elbow body, and
wherein the tool is withdrawn from the axial bore and
the second interface device is connected to the fe-
male contact of the second tap.

2. The elbow according to claim 1, wherein the first in-
terface device is a 600 amp deadbreak interface and
the second interface device 200 amp deadbreak in-
terface.
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3. The elbow according to claim 1, wherein the cable
connector is a ring or spade connector.

4. The elbow according to claim 1, wherein the electri-
cally conductive metal housing of the rotating nut is
made of copper.

5. The elbow according to claim 1, wherein the electri-
cally conductive metal housing of the rotating nut is
in electrical contact with the cable connector after
the rotating nut is secured to the threaded stud.

6. The elbow according to claim 1, wherein the keyed
opening is a hex broach configured to receive a hex
tool.

7. The elbow according to claim 1, wherein the rotating
nut is captured in an electrically conductive metal
housing.

8. The elbow according to claim 1, wherein the cable
connector has an opening that is aligned with the
longitudinal axis, and wherein the threaded stud of
the first interface device is adapted to pass through
the cable connector opening into the threaded bore
of the rotating nut.

9. The elbow according to claim 1, wherein the elbow
is made of an elastomer material.

10. An elbow with an internal assembly system compris-
ing:

an elbow body;
a cable connection adapted to receive a cable
having a cable connector;
a first tap having a passage adapted to receive
a distal end of a first interface device having a
first amperage rating, the distal end having a
threaded stud;
a second tap having a female contact adapted
to receive a second interface device having a
second amperage rating;
a mid-section therebetween and a longitudinal
axis extending between the first and second
taps, wherein the first amperage rating is greater
than the second amperage rating;
a rotating nut located in the mid-section of the
elbow and captured in an electrically conductive
metal housing, the rotating nut having a thread-
ed bore in communication with the passage in
the first tap and an opposing closed end with a
keyed opening configured for receiving a tool;
and
an axial bore extending from the keyed opening
of the rotating nut to the female contact of the
second tap;

wherein the tool is inserted through the axial bore
and into the keyed opening to rotate the rotating nut
to secure the threaded stud in the rotating nut and
secure the cable connector in the elbow body, and
wherein the tool is withdrawn from the axial bore and
the second interface device is connected to the fe-
male contact of the second tap.

11. The elbow according to claim 10, wherein the first
amperage rating is 600 amps and the second am-
perage rating is 200 amps.

12. The elbow according to claim 10, wherein the cable
connector is a ring or spade connector.

13. The elbow according to claim 10, wherein the elec-
trically conductive metal housing of the rotating nut
is made of copper.

14. The elbow according to claim 10, wherein the elec-
trically conductive metal housing of the rotating nut
is in electrical contact with the cable connector after
the rotating nut is secured to the threaded stud.

15. The elbow according to claim 10, wherein the keyed
opening is a hex broach configured to receive a hex
tool.

16. The elbow according to claim 10, wherein the cable
connector has an opening that is aligned with the
longitudinal axis, and wherein the threaded stud of
the first interface device is adapted to pass through
the cable connector opening into the threaded bore
of the rotating nut.

17. An elbow with an internal assembly system compris-
ing:

an elbow body;
a cable connection adapted to receive a cable
having a cable connector with an opening;
a first tap having a passage adapted to receive
a distal end of a first interface device having a
first amperage rating, the distal end having a
threaded stud;
a second tap having a female contact adapted
to receive a second interface device having a
second amperage rating, wherein the first am-
perage rating is greater than the second amper-
age rating;
a mid-section therebetween and a longitudinal
axis extending between the first and second
taps, wherein the cable connector opening is
aligned with the longitudinal axis;
a rotating nut located in the mid-section of the
elbow and captured in an electrically conductive
metal housing, the rotating nut having a thread-
ed bore in communication with the passage in
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the first tap and an opposing closed end with a
keyed opening configured for receiving a tool,
wherein the threaded stud of the first interface
device is adapted to pass through the cable con-
nector opening into the threaded bore of the ro-
tating nut, and wherein the electrically conduc-
tive metal housing of the rotating nut is in elec-
trical contact with the cable connector after the
rotating nut is secured to the threaded stud; and
an axial bore extending from the keyed opening
of the rotating nut to the female contact of the
second tap;

wherein the tool is inserted through the axial bore
and into the keyed opening to rotate the rotating nut
to secure the threaded stud in the rotating nut and
secure the cable connector in the elbow body, and
wherein the tool is withdrawn from the axial bore and
the second interface device is connected to the fe-
male contact of the second tap.

18. The elbow according to claim 17, wherein the first
amperage rating is 600 amps and the second am-
perage rating is 200 amps.

19. The elbow according to claim 17, wherein the cable
connector is a ring or spade connector.

20. The elbow according to claim 17, wherein the keyed
opening is a hex broach configured to receive a hex
tool.
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